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CONTRASTS IN RESULYS FROM DISSOLUTION OF BIOGENIC AND
SYNTHETIC PHASES AND BIOGENEC PRECIPITATION

BISCHOFF, Wiliiam D., Geology Dept., Wichita State University,
Wichita, KS 67208; AGEGIAN, Catherine, Oceanography Dept., Univer-
site of Hawaii, Honolulu, HI 96822; and MACKENZIE, Fred T., Dept
of Cceanography, University of Hawaii, Honolulu, HI 96822

:§$issulution studies were performed on a series of biogenic and syn-
Jthetic (prepared at high temperature and pressure} Ma - calcites to

"~Bvaluate their stabilities in aqueous solution at 25 °C. Synthetic

wphases with MglQ, concentrations below 4 mole% are moere stable, where-

=ms those with hiaher conhcentrations are Tess stable than calcite, with
p=Stability smoothly decreasing as a finction of composition. These
rresultts are similar to previous experiments involving inorganic pre-
exipitation of Mg - caleite. Biogenic samples are less stable than

F=iynthetic phases, and the stability decrease does not vary smoothly

&n’th composition. For the biogenic materials, those with compositions

N2 52353

reater than 11-13 mole% MgCO, are less stable than aragonite.

The composition of skel et3l Mg - calcite precipitated by the
coralline alga Porolithon gardineri in environmentally controlled
seawater was measured as a function of temperature, available Fight,
and saturation state. Saturation state is the most important factor
that determines Mg concentration. In contrast to dissolutien experi-
rnents, onty small differences in Mg concentration are observed for
large changes in saturation state, The concentration of HgC0, in
the precipitated material ranges from 15 mole, at a stoichiomdtric
ion activity product (IAP) equal to calcite saturatfon to 19.5 mole’.
at an 1AP approximately seven times the saturation of calcite

RIZETVELD REFINEMENT OF THE CRYSTAL STRUCYURES °
OF TODOROKITE, ROMANECHITE, AD CORONADITE* N2 67257
BISH, David L., Los Alamos National Laberatory, MS J978, Los Alamos,
WM 87545; POST, Jeffrey E., NHB 119, Smithsonian Institution,
Washington, D.C, 20560
The Mn-oxide minerals todorokite, romanechite, and corenadite are
geologically and economically important, but their structures are not
well kpown because the minerals are massive and yield x-ray powder
diffraction {¥RD) patterns with broad, poorly-defined reflections. The
romanechite structure was solved from two-dimensional single crystal
x=ray data {Wadsley, 1953}, but the todorokite and coronadite
jtructures have not been refined. Controversy exists over the
todorokite structure, and both layer and tunnel structures have been
proposed. We refined- the structures of thase minerals wusing the
Rietveld program DBNW 3.2 {Miles and Young, 198!) and XRD data. Our
refined structure of romamechite from Ven Horne, Texas, agrees well
with that determined by Wadsley. Electron density maps show that Ba is
not at y=0.0 as determined by Wadsiey but is displaced ~G,3% off the
mirror plane and exhibits anisotropic thermal motion along the tunnel
axis, The refined structure of coronadite from Broken Hill, Austraiia,
is close to those determined by single crystal mathods for ather
holiandite minerals {e.g. cryptomelane). Pb is displaced off the
special position, {0,0,0), to {0,0.2,0), simflar io the Ba displacement
in other hollandite compounds. Our refinement of todorokite from
Charco Redondo, Cuba, confirms the 3X3 tunnel structure preoposed by
Turner (1982) and provides information oa.the positions of the tunne!
cations. Best results were obtained with the tunnel alectron density
{Na, Ca, Hz0} located at (0.68,0.5,0.33}). For all three structures,
oxygen positions were determined with relatively poor precision, but
ouwr data show that valuable structural information can be obtained fo
minerals yielding XRD patterns with broad, overlapping peaks.
*Partfally supported by the U.S, DOE Revada Office, MNWSE Proj (=

CORRELATION OF HYDROTHERMAL SERICITE COMPOSI-
TION WITH PERMEABILITY AND TEMPERATURE,
COSO HOT SPRINGS GEOTHERMAL FIELD, INYO COUNTY, CA
BiSHOP, Barbara, P., and BIRD, Bennis, K., Department of Geolok?t.
Stanford University, Stanford, CA 94305
Petrographic and geochemical analyses of cuttings from six wells in t
Springs geothermal field show a systematic variation in the occurence,
composition of sericite that can be correfated with high permeability
zones and temperature. The wells studied intersect rhyolitic dikes and 3
fractured granitic and dioritic basement rocks which serve as the reservoir

coarse-grained compositionally homogencous primary muscovite. High-permeabill
production zones are characterized by nbundant fine-grained hydrothermal sericite
that exhibits a systematic increase in I and Al and decrease in Si with increasing
temperature, Hydrothermal sericites from producing zones with measured tempera-
tures of 215°C, 236°C, and 250°C also show a consistent increass in Mg and Fe,

Calculated activities of the muscovite (KAIJAISi JO,(OH)} and pyrophyliite
(ALSE,0,{OH),) components for the hydrothermal sericites incroase and decrease,
respectively, with increasing temperature. This trend is similar to that reported for
geothermal systems at Roosevelt Hot Springs and the Salton Sea, although sericites
from these systems are compositionally distinet from those at Coso.

Computed distribution of aqueous species in the geothermal fluids were com-
bined with activity phase diagrams accounting for hydrothermal sericite composi-
tions to determine a pH of 8.1 for the geothermal fluids, These calculations suggest
that hydrothermal sericites are in local equilibrivm with the geothermal fluid, but
primary muscovites in low permeability zones are metastable. Compositional data
on hydrothermal sericite from active geothermal systems at Coso Hot Springs,
Roosevelt Hot Springs, and the Salton Sea show that the mineral is sensitive to tem-
perature and water/rock ratios and may be a useful indicator of high permeability
zones withio a geothermal field,
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LATE~CENOZOIC STRATIGRAPHY AND TECTCHIC EVOLUTION 1.
WITHIN A SUBSIDIHG BASIN, SOUTH-CENTRAL WASHINGION Ne  7p 403 "
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BJORNSTAD, Bruce K., Geosciences Group, Rockwell Internatiom_‘
P.0. Box 800, Richland, WA 99352 *
Sediments overlying Miocene basalt record aggradation, deg’-’ﬂdation
relative tectonic movements withirn the central Cold Creek s¥n '
basin with a long history of subsidence. Seven lithofacies wera f,
to correlate among 40 boreholes over an area of ~80 km2; five belgn
the Heccene fluvial=lacustrine Ringold Formation: (1) a qual’tziuchq
conglemeratic sand overlain by (2) fine-grained fluvial facie
by a well-developed paleosol, collectively referred to as the baga|
Ringold, Yext, laminated mud (3) accumulated slowiy in a Low-ener,
environment (lower Ringold}. Quartzitic, bra:ded stream gravelg €
of the middle Ringold were deposited next when the main channel g
ancestral Columbia resccupied the srudy area. A sudden, reqiona) tr

s cap;,.,d at’

L I

cling, N q!

. ]

sition from ceonglomerate to (5) f{ine-grained “fanies (upper Riﬂqold]l 'JIB

interpreted to roefleocs apstream changes in eithier climate op tEt:mn(. Flly

activity, which altered soediment supprly and stream gradient. Incigi:‘ 8l
v

due to a regional has: level drop ~3 m.y.B.P., reroved part or all of

the upper Ringold. Other correlative unrts inglude: (6) locally do

rived Fleistocene (?} lJetritus thas filled a paleochannel near the am
-

clinal axis: pedowenic calerote doveloped, cosvally, adjacent ro this reed

channel and (7) late-ileistocone cataclysmic Flood deposSits thas Blangy b

fe study ares.

nSubsuriace lithostratigraphic correlacions generally cokroboratg g
Jmcdel for dony-term. low=average ra -

tary contarr and iLo0pacn mapt sugge

Hime

> of tectonic deformation, Stryge . f""u
mdepositional folding reSulgﬁ' L slem

W nearly censinaone g niradation and rreservation of sedimentg durin; Ey:

Ringeld tint.  He aistory of Wformatien ate; post-Ringold Surfacey ame!

bests clear bovavne of vrosion, Sabsidence may have hccelerated !‘IEE.
b1
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A NEW BOUGUER GRAVITY MAP FOR NORTH CAROLINA N° - Fre
BLACK, William W., Dept. of Geology, = 789“ wloth

University of akron, Akron, OH 44325

About 18,600 gravity stations have beeh used to creats
revised gravity map. The map shows a close correspondap

with surface-geology and magnetic maps.

A stecp gradient occurs between the volcanic Carol
slate belt {CSB), which has extenslive mafic roots, and
felsic rocks of the Grenville Sauratown Mt block. To
sotuthwest, a much shal lower gradient results due teo

intervening Charlotte belt and suggests the absence ¢f
significant older felsic critst in the south-centrsl
Piedmont., The CSB, a flat positive, 1s interxupted by

strugturally transverse L-W anomaly. .

The Ccastal Plain (CP) and continental shelf show a gll'f:
rolling surface similar to the Charlotte belt's. The entl
map is occasionally cut by shallow circular anomalies whieh

7 the thick conglosetys
Lie seguen Whivh te cnmificant by warped at the Base but not on top, vilo
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coincide with granite plutons where exposed. an e.xt‘.eﬂl_ii‘lw 0¥

negative anomaly 1is centered on the Rollesville plutohy

4  of }

another-large one is presumably buried under the CP In the '3 notti

vicinity of ‘Lumberton. Others show under the CP and SOV J
anomalies have been drilled, encountering granitel:‘_‘
£ ¢!

Raleigh and ecastern slate belt as well as the var
iassic basins show little ¢ffect orn the regional

4T sheets 1n the Blue Ridge are defined by L

irregufdr negative ancmalies with shallow amplite

superimpdsed on the highly negative regional values.

\ = -
Lg’os]?R {ngs Mt Belt in KC is delineated by a coincidench &, °
— our linés with its houndaries. The Brevard o83 ia, °
@ern SC:produces pertubations of crosscutting contoile, :

S
S
@\\~

as no significant effect to the north.
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CONCENTRA;[:L?N VARIATIONS OF AMTHO ACIDS IN MAMMALIAN
FOSSILS:9 “EFFECTS OF DIAGERESIS AND THE IMPLICATIONS
FQ ﬂ:@. ACID RACEMIZATION ANA_YSIS

ACKWELL, Bonnie. Department of Geology, University of Al

Gealogy, University of Alberta, Edmonten, Alberta, T66
Detailed amino acid 2nalysis of bones, testh, and antler from S
mammal species have shown that concentrations of several aming &

b d,
can be related to three fact@rs!® type of material analyze the fé’”

diagenetic alteration of the material, and relative age 9f :
Concentrations of several amino acids are signiﬁcanﬂgu
different in enamei compared to those of dentine or cement. i
be used to check that no contaminatien of one material by iﬂ“‘d:{
occurred, which is critical for using the data for amino acid d
since all three materials have different racemization rate
acids. Furthermore, comparative ratios between different 2c
{calted interacid ratios) reflect simfiar differences.
With increased ingrowth of secondary minerals. '
reduced amino acid concentrations are observed. Interacid rd
concentrations vary significantly the norms expected for theﬁ,
material with increasing degrees of alteration. These effests.
linked to abaormal racemization ratios observed in the same 544

Edmonton, Alberta, T6G 2E3; and RUTTER, N.W., DGPH"W"% e

s for B9=
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